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Abstract 
The fisheries of lakes Mutanda and Mulehe during 1998/9 were mainly at 
subsistence scale and only few fishers operated at irregular ·intervals. T~e 
commercial catch records between 1963 to 1999 showed that Lake Mulehe was 
landing more fish than Lake Mutanda despite the fact that Lake Mufanda (26.4 km 2) 
was bigger than Lake Mulehe (4.11 cm 2). The constant decline of catches was due 
to irregular restocking and applying low stocking densities of fry. However, 
restocking should consider using species that withstand low temperature (15-24oC) 
in the district. These include Oreochromis ni/oticus (Nile tilapia), Macropterus 
sa/moides (Black bass), and Cyprinus carpio (Common carp). Most of these species 
have either disappeared or declined to very low levels. Due to lack of commercial 
fish species for harvest, the fishers by 1998/9 resorted to harvesting the 
haplochromines, Clarias carsoni and edible frogs (Xenopus kigesiensis) as 
alternative resources. Experimental studies have shown the need and techniques to 
enhance fish production on these two lakes. 
'. 
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Introduction 
Kisoro is a small district (734 km2) situated in southwestern Uganda aLan altitude of 
1830 m above sea level. The high altitude contributes to the low temperatures (l5­
24°C) prevailing in the area (Green, 1976 reported water temperatures of these lakes 
remaining close to 20°C throughout the year). This low temperature is below the 
optimum for proper fish growth and reproduction of most fish in the tropics. Ideal 
temperatures have been reported as 25-30 oC (Che Vinski, 1982). However, 
Oreochromis niloticus (Nile tilapia) can tolerate temperatures in the range of 14-42°C 
and in addition, 1-3 mgL-1 of dissolved oxygen is required for the species survival 
though 5 mgL- 1 is needed for proper growth. Lakes Mulehe and Mutanda had 2.2 ­
14.8 mgL-1 and 1.1 - 6.6 mgL-1 of dissolved oxygen respectively (Magumba, 2000). 
There are four small lakes in Kisoro district namely Mulehe (4.1 km2), Mutanda (26.4 
km 2), Chahafi (1 km 2) and Kayumbu (2.2 km2). Two of these (Lakes Mulehe and 
Mutanda) are close to each other and joined by River Mucha which drains from Lake 
Mulehe into Lake Mutanda (Green, 1965) and lie in the central portion of the district 
(Fig. 1) 
The majority of the small lakes «180 km 2) have, for considerable time been 
neglected on assumption that fish production was negligible or contained species of 
low commercial importance. However, their contribution to food security, nutrition 
and as a source of income to the human population has been recognized by the 
fishery managers, politicians and local leaders after the introduction of Plan for 
Modernization of Agriculture (PMA) and Poverty Eradication Action Plan (PEAP) in 
Uganda. Some of the small lakes in addition act as reservoirs of aquatic biodiversity 
(Ogutu-Ohwayo et al., 1999). 
Green, (1965) reported Tilapia and Clarias species having been introduced by man 
in lakes Mulehe and Mutanda by both design and accident and Lake Mulehe then 
was more productive than Mutanda. It was also reported that dug-out canoes were 
In use. 
The need to understand the status of the lake fisheries and devise ways of 
increasing production prompted a preliminary survey conducted between November 
1998 and August 1999 targeting the history of the commercial catch data of the 
fishery and experimental fishing. 
Objectives 
The objective of the study was to gather historical fisheries information and present 
the current status of the stocks and recommend ways of enhancing production on 
lakes Mutanda and Mulehe. 
Materials and Methods '. 
Historical information of the commerciai fishery was gathered through interviews with 
opinion leaders, fishing communities and fisheries extension staff in the districts of 
Kabale and Kisoro. Commercial fish catch statistics from ·1963 to 1998 were 
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compiled from the Department of Fisheries Resources, (DFR) Entebbe- Uganda and 
District Fisheries offices at Kabale and Kisoro. Other informatiot) was obtained from 
the relevant communications of the Department of Fisheries '"Resources with the 
retired foreign fisheries staff who had worked on the lakes earlier but· reft no 
publications. Experimental fishing using fleets of graded gill nets of 25.4 to 127 mm 
mesh size at 12.75 mm intervals was conducted quarterly during 1998/99. The 
fleets were set at the shoreline, 10 metres from the shoreline, and at over 30 m away 
. from the shoreline. Fishing was done day and night for 2 days on each lake every 
quarter. 
Hooks of size 12 to size 4 using haplochromines as bait were used to target Clarias 
gariepinus (Male - Mud fish). Local Kisoro traps and FIRRI wire traps were set to 
catch fish in the shoreline vegetation. Commercial fishing boats were counted on 
both lakes. Gears, gear sizes and fishers' catches were examined and recorded. 
The fish from experimental catches along the shoreline and ten metres and above 
(offshore) were identified for each gear and gear sizes, weighed (grammes) and their 
total length (centimeters) recorded. They were also sexed, assigned maturity state 
and where the stomachs contained food, these were removed and preserved in 5% 
formalin for subsequent laboratory analys,is. Where the fish had eggs, these were 
preserved in 20% alcohol for egg count in the laboratory. The fish specimens which 
had parasites were noted and, the numbers of parasites counted in the field. 
Results 
History of the fisheries of lakes Mutanda and Mulehe, 
Lake Mutanda 
The lake has 17 isla~ds of varying sizes. The Black bass (Macropterus salmoides 
was introduced in the lake on 15th April 1960 from Sagana, a fish culture station on 
Lake Naivasha (Kenya). At the time of stocking there was already a thriving Tilapia 
fishery in the lake. Later, (1962) large numbers of the stocked fish appeared in 
commercial catches and both Tilapia and Black bass contributed 55 tonnes. In 
1963, the Black bass was providing excellent fishing for anglers and commercial 
fishermen. However, around 1968, the Black bass disappeared and the Tilapia 
declined (Table 1). 
In 1973, Common carp (Cyprinus carpio) was introduced in the lake but the catches 
declined by 1977. Restocking of Common carp and Tilapia continued but were 
irregular and few fry were stocked, so catches continued to decline. Subsequently 
(1991) the fishers resorted to harvesting Clarias carsoni (Nsonzi), ha-plochomines 
and edible frogs (Xenopus kigesiensis) (Tinsley, 1973) as altemative fisheries 
resources using local traps. No Common carp was ever caught since. The trap 
fishery contributed 81% of the total catches (4.52t) by 1998. 
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Lake Mulehe 
The lake was stocked with Common carp in June 1962 and appeare<;l <in commercial 
catches in 1964 (Table 2). The lake then had thriving Tilapia fishery~ During the. 
period, 1963-1972, it was the most productive lake in Kisoro producing between 
16.2t - 66.2t. Thirty licensed canoes each with 3 nets of 3.5" mesh size operated on 
the lake. In subsequent years there were further irregular restocking of the Common 
carp and Tilapia but in few fry quantities (1200-5000). By 1989, the fishery was 
abandoned. In 1994, the fishers started exploiting the haplochromines, C. carsoni 
and edible frogs (X. kigesiensis) locally known as Enkere using basket traps. By 
1998, the basket trap fishery contributed 78% to overall production of 1.5 mt (Table 
2). 
Commercial catches 
Lake Mutanda 
During 1963, Tilapia contributed 79.2% and Black bass introduced in April 1960 
contributed 20.5% of the total production of 17.6t (Table 1). By 1967, the two 
species had declined considerably and in 1972 the Common carp was introduced to 
boost production. The carp made some improvement between 1973 and 1977 as 
Tilapia continued to decline. However, due to very low fishing activity, the size of 
tilapia and carp increased considerably from 0.59 - 1.0 kg average weight for Tilapia 
and 1.6 - 8.2 kg for Common carp during this period (Table 3). Whenever the 
catches declined to very low levels, there were restocking though irregular and using 
few fry. By 1989, the catches of Tilapia and Carp were so low and the fishers had to 
go in for C. carsoni, Haplochromines and X.kigesiensis. Otter predation on fish set 
in around 1990 and the last Common carp catches were in 1991. In 1993, the lake 
was closed for fishing. On resumption in 1995, fishers exploited C. carsoni, 
haplochromines and edible frogs in addition to few Tilapia and C/arias gariepinus. 
The total catches were 4.52t in 1998 (Table 1). 
Lake Mulehe 
This was the most productive lake in Kisoro district during the 1960s and early 1970. 
The catch range was 66.2t (1963) and 16.2t (1972). The catches were dominated by 
Tilapia. Restocking with the Common carp and Tilapia species mainly Ti/apia zi//ii 
was not done regularly. In January 1973, there were massive fish kills on the lake. 
Due to constant low catches, the fishers in 1974 started harvesting C. gariepinus 
which had not been cropped previously. The Common carp restocked in 1972 
attained an average weight of 4.3 kg in commercial catches in 1973 and a maximum 
average weight of 12.0 kg in 1980 (Table 4). There was another fish kill in 1983 
when many haplochromines died. By 1989, in addition to Tilapia and C. gariepinus, 
the fishers had to target the basket trap fishery that contributed 77.7% of the 1998 
total catches of 1.5t (Table 2). 
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Effort and fishing gear on lakes Mutanda and Mulehe 
The fishing effort during the period of su~vey was not easy to establish exactly as 
fishing activities were very low. Only dug out canoes operated on the Lake. "The 
major fishing gears were gill nets of 63.5-101.6 mm mesh size targeting tilapiines, 
hook size 8 targeting C. gariepinus and local trap targeting C. carsoni, 
haplochromines and X. kigesiensis (Table 5). 
Species composition in commercial and experimental catches on lakes 
Mutanda and Mulehe 
The species encountered included: Oreochromis niloticus, Barbus sp, C. carsoni, C. 
gariepinus, Haplochromines, X. kigesiensis, Otters, Cray fish. O. leucostictus was 
only on Lake Mutanda. However, the catches were for mainly subsistence. C. 
gariepinus (average weight 2kg), O. niloticus (average weight 0.4-0.5 kg) were 
occasionally landed on lakes Mutanda and Mulehe. 
Fish composition distribution and abundance 
Fish species composition, abundance and distribution by weight (gm) from 
experimental gill net mesh size nets of 1"-5" (25.4 mm - 127mm) on lakes Mutanda 
and Mulehe 1998/9 indicate that O. niloticus and C. gariepinus were the major 
species in the gill net fishery contributing' 47.9% and 39.7% of the overall catches 
(Table 6). 
However, haplochomine catches were the dominant species in the 25.4 mm (1") and 
50.8 mm (2") gill net mesh size contributing 84% of the total catches. 
On L. Mulehe the dominant species in the gill net fishery were similar to those on 
lake Mutanda. O. niloticus and C. gariepinus contributed 56.5% and 33.0% 
respectively in overall experimental gill net catches. In the 25.4 mm and 50.8 mm 
mesh size of gill nets the catches were almost 100% haplochromines (Table 7). 
Relative abundance (mean catch rates - g/net-night or day) of species from the 
shoreline compared to offshore in experimental gill net catches of 25.4 - 127 
mm on lakes Mutanda and Mulehe. 
Table 8 shows the relative abundance of different fish species from the shoreline 
compared to offshore based on mean catch rates. The overall mean catch rates 
showed more fish being landed offshore than shoreline except for C. gariepinus on 
Lake Mulehe. Higher mean catch rates were contributed by O. niloticus 
(31.8g/net/night -day) on Lake Mutanda and C. gariepinus 43.5g/netlnight -day on 
Lake Mulehe. 
Fish species distribution at the shoreline and offshore in different mesh sizes 
of nets 
The mean catch rates g/net/day -night were highest (156.8g) for 0. niloticus, (92.9g) 
for C. gariepinus in 101.6 mm (4") size nets offshore on Lake Mutanda (Table 9) 
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while on Lake Mulehe the highest catch rates were distributed in gill net mesh sizes 
of (3") 76.2 mm to (5") 127 mm offshore (Table 10). These mesh sizes could be 
used in exploiting the two species offshore in the two lakes. T.he overall. percentage 
contribution by fresh weight of different fish species from experimental 'glll nets is 
shown in Fig. 2. The major species on both lakes in order of importance were: 0. 
niloticus, C. gariepinus and haplochromines. 
Experimental trap fishing 
Local traps for entire sampling period caught 60 C. carsoni, two Barbus sp, 15 X. 
kigessiensis plus 3 in wire traps on Lake Mulehe, 14 Cray fish plus 6 in wire trap, 38 
haplochromines and 12 O. niloticus from wire traps. 
On Lake Mutanda only local traps caught the following: 4 C. carsoni, one Barbus sp, 
one O. leucostictus, two X. kigesiensis, 24 Cray fish and 71 haplochromines. 
Experimental hook fishing 
Using hook size range 12-4 and haplochromine as bait, only two C. carsoni (average 
weight 165g) were caught on Lake Mulehe during the entire period of sampling. On 
Lake Mutanda, two C. gariepinus (average weight 1165g) and one C. carsoni (weight 
50g) were caught. 
Size at first maturity 
Size at first maturity sex combined following the procedure of Beverton and Holt, 
1957, was estimated for O. niloticus and C. carsoni as 17 and 15-16 cm TL 
respectively on Lake Mulehe. O. niloticus were all mature at 17-20 cm TL and C. 
carsoni at 18cm TL. 
Size structure of the major fish species 
The size structure of 0. niloticus (Lake Mulehe) and Astatotilapia alluaudi on Lake 
Mutanda caught in gill net mesh size of 25.4 mm - 127 mm are shown in Figures 3 
and 4 respectively. 
The size range of O. niloticus was 11-33 cm TL with a mode at 2 '! -22 cm TL. 
Astatoreochromis alluaudi had a mode at 12 cm and size range of 7-16 cm TL. 
Feeding 
The preserved stomach contents were analysed under ~ microscope in the 
laboratory. The O. niloticus from Lake Mulehe fed mainly on algae. The dominant 
were the blue-green (Mycrocystis and Anebaena sp. Next in importance were 
Ceratium sp, Scenedesmus sp and Melosira sp. A few species of Rotifer gejlus 
Brachionus were also found. The 0. niloticus from L. Mutanda the major gut 
contents had brown algae (Ceratium sp) ~hich was~~I1? ~~ke Some of 
the fish fe? on. Insects. ~he C. ganeplnu~!:. { lak~{',~yt~ndH/'~fd fed b.n 
haplochromlnes, Insect remains, Odonata aneV ,~ay fI1.~,·'-Orte' Ast~:~eochromls 
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alluaudi on L. Mutanda had Barbus sp, fish eggs and a snail in the stomach 
contents. 
Fecundity 
The fish eggs were counted under a binocular microscope in the laboratory. The 
average egg count for O. niloticus from lakes Mutanda and Mulehe was 633 and 519 
respectively and C. carsoni was 602 and 298 for fish from Lake Mutanda and Mulehe 
respectively. 
Parasites 
Sixty percent of C. gariepinus from L. Mutanda were infested with nematodes at an 
average rate of 11 parasites per fish while on L. Mulehe, all fish were infested with 
an average of 59 nematodes per fish. 8% of C. carsoni on Lake Mulehe were 
infested with an average of 7 nematodes per fish. 
Sex ratio 
There were more males compared to females of O. niloticus and more females on L. 
Mulehe compared to males on L. Mutanda. The other species, the specimen were' 
few to ascertain the difference. 
The sex ratios Male: Female are summarized below: 
Species Lake Mutanda Lake Mulehe 
M: F M: F 
O. niloticus 2.2:1 1.2:2 
O. leucostictus 0.7:1 
C. gariepinus 1.1: 1 2:1 
C. carsoni 1.3:1 1.8: 1 
Barbus sp. 1:7 
Astatotilapia alluaudi 2.1: 1 0.5:1 
Discussion 
The commercial Tilapia encountered was mainly O. ni/oticus (over 95%) but also 
included some T. zillii and O. leucostictus. Some commercial catch records for some 
years only showed total weights landed and therefore it was not possible to establish 
average size for those years. Long-term commercial catch data shows that regular 
restocking with adequate fry would have maintained constant fish production 
because whenever there was restocking then closure to fishing, the production 
would increase. Stocking of the lakes was not based on scientific recom(llendations 
but done only wherever the catches declined. Experiments conducted for Black 
bass at low altitude of 900m above sea level on Lake Saka in Kabalore district 
(Uganda) showed that the fish could not succeed. Though the Black bass 
introduced in Lake Mutanda in 1960 disappeared in 1968, it was found to do well in 
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high altitude lakes. The temperature therefore, appears to be a limiting factor in 
Black bass population establishment in Uganda. 
.' 
, ;....<­
The regular low fish production could therefore be due to, among other factors very 
low stocking density, and irregular restocking. Other causes of low proquction are as 
a result of predation pressure by the Otters and reduced growth rate of fish due to 
very low temperatures in the district. Proper management of these lakes therefore 
can maintain high production to avail fish to the increasing population and tourism for 
recreation through angling especially for Black bass which was popular on Lake 
Mutanda. Regular restocking with appropriate high land fish is a good means of 
manipulating such lakes for increased production. Cropping some of the Otters 
which are fish predators is essential to avail fishery production to local communities. 
Conclusion 
The results indicate that lakes Mutanda and Mulehe are capable to have increased 
fish production if properly managed through regular restocking with appropriate high 
land fish species like Black bass, Common carp and Nile tilapia. Control of human 
impacts from the catchment like digging up to the lakeshores which enhances 
eutrophication resulting into fish kills, and reduction of predati~m pressure by Otters 
would enhance fish production. 
Recommendations 
1.	 Introduction of a permanent hatcheries, (fry centers) and encouraging fish
 
farmers to produce fry in Kisoro for regular restocking of the lakes whenever
 
catches dwindle to very low levels.
 
2.	 Reduction of predation pressure due to Otters. 
3.	 Avoiding use of destructive fishing gears and methods e.g. gill net mesh size
 
of nets below 101.6 mm.
 
4.	 Avoiding pollution and over-fertilizing the lake. 
Acknowledgements 
We are very grateful to the Assistant District Fisheries Officer, Kabale Mr. Anatoli 
Rutasikwa who availed the historical and commercial catch statistics data on Kiroro 
minor lakes, the District Fisheries Officer, Kisoro and the Department of Fisheries 
Resources headquarters Entebbe for availing some of the data collected. Fisheries 
Resources Research Institute Scientists who read through the manuscript and made 
useful suggestions for its improvement. We would like to thank Ms Jessica Namara 
for assistance in manuscript preparation. 
'. 
9 
Table 1. Catch statistic? on Lake Mutanda 1963 to 1998 
Year Species ,­ Total 
.. (mt 
Tilapia Black bass C. 
qariepinus 
No. Wt. (kg) No. Wt (kg) No. Wt (kg) 
1963 30980 13941 8040 3618 17.6 
1964 10733 4481 2848 '1442 59 
1965 9909 3581 56 51 3.6 
1966 4566 1601 4 8.2 1.6 
1967 1639 553 2 3.6 1 3.6 0.6 
1968 400 198 - - - - 02 
1969 322 167 - - 1 5 0.17 
1970 247 95 - - 5 6 0.1 
1971 58 26 - - 3 5.4 0.03 
1972 168 117 1 C.carp 2.7 58 65.0 0.18 
Tilapia Common carp C 
gariepinus 
No. Wt. (kq) No. Wt(kq) No. Wt (kq) 
1973 237 139 35 56.5 222 407 060 
1974 51 47 240 708 132 478 1.23 
1975 47 44 201 1174 148 646 186 
1976 74 82 228 1217 236 737 204 
1977 5 5 12 99 170 534 064 
1978 24 13.2 30 191 135 94 0.67 
1979 12 6.0 17 62 94 383 0.46 
1980 4 19 19 113 40 93 0.21 
1981 4 6 9 38 10 10 0.05 
1982 16 7 26 172 54 151 0.33 
1983 33 26.5 3 20 89 242 0.29 
1984 - - - - 71 152 0.15 
1985 913 539 8 77 1855 3876 449 
1986 1636 815 2 23 1225 2321 3.16 
1987 881 437 - - 709 1215 1.65 
1988 488 245 4 25 397 728 1.00 
1989 1172 623 1 12.5 550 1210 1.85 
Tilapia Kg Common carp kg C.gariepinus kg C carsoni 
kq 
Mt 
1990 1078 559 2 25 703 1811 178 2.57 
1991 1088 602 7 72 652 1716 105 2.5 
Hap 5 
Froqs 25 
1992 196 526 0.53 
1993 - - - - - - - ~ .\{ -
Tilapia kg Cgariepinus 
kq 
C. carsoni 
kq 
Hapl 
kq 
Frogs 
kq 
1994 560 1460 530 980 430 3.96 
1995 680 1920 340 880 260 408 
1996 640 1210 560 1260 330 400 
1997 430 880 870 1280 430 . 3.89 
1998 174 692 1216 2048 392 4.52 
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Table 2. Fish Catch Statistics on Lake Mu lehe 1963-1998 
Year Tilapia Common carp C gariepinus Total (M) 
No. Kg l\Jo Kg No. Kg 
1963 287687 66168 - - 66.2 
1964 165146 36748 272 563 37.3 
1965 50619 12560 122 511 13.1 
1966 201148 58080 181 839 589 
1967 149490 41224 76 453 417 
1968 .. 
- - -
- -
1969 - - - - -
1970 130878 36706 - - 36.7 
1971 60495 16211 . - 16.2 
1972 70195 16210 - - 16.2 
1973 4382 1052 409 1754 2.8 
1974 1824 519 172 1195 10 34 1.8 
1975 2052 493 89 771 14 28 1.3 
1976 1543 415 66 548 35 68 1 0 
1977 209 71 14 149 78 137 0.4 
1978 350 135 8 78 46 109 0.3 
1979 829 259 3 29 12 25 0.3 
1980 291 94 3 36 11 22 0.2 
1981 215 60 1 10 1 1 0.07 
1982 631 205 9 91 13 33 0.3 
1983 1125 589 - - 23 45 06 
1984 290 141 1 12 4 11 0.2 
1985 22 13 3 35 46 84 0.1 
1986 303 146 12 100 87 135 0.4 
1987 256 127 9 72 60 110 0.3 
1988 68 27 - - 20 49 01 
1989 - 93 - - - - - -
Tilapia Ccarp C. gariepinus C carsoni Edible frogs Hapl. 
kg kg Kg kg kg Kg Mt 
1994 150 - 160 120 30 110 - 0.6 
1995 152 - 104 244 170 67 - 07 
1996 140 - 80 280 40 340 - 0.9 
1997 120 - 140 300 70 530 - 12 
1998 141 - 192 497 112 557 - 1.5 
'. 
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Table 3. Average weight of commercial fish species (kg) on Lake Mutanda 1963-1998 
Year Tilapia Black bass 
1963 0415 
1964 042 
1965 0.36 
1966 0.35 
1967 0.34 
1968 049 
1969 0.52 
1970 0.39 
1971 045 
1972 0.70 
1973 0.59 
1974 0.92 
1975 094 
1976 1.10 
1977 1.0 
1978 055 
1979 0.50 
1980 048 
1981 1.50 
1982 040 
1983 08 
1984 ­
1985 059 
1986 0.50 
1987 0.50 
1988 0.50 
1989 0.53 
1990 0.52 
1991 0.55 
1992 0.55 
1993 
045
 
0.51
 
0.91
 
2.1
 
1.8
 
-

-

-

-

-

-

-

-

-

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Common carp 
-
-
-
-
-
-
-
-

-

-

1.6
 
3.0
 
58
 
5.3
 
8.2
 
64
 
3.6
 
5.9
 
4.2
 
6.6
 
6.7
 
-
9.6 
11.5 
-
6.3 
12.5 
8.3 
10.3 
-
No data - closed fishing 
C gariepinus 
:r"­
-
-
-
-
-
-
-
-
-
1.8 
36 
44 
3.1 
3.1 
3.7 
4.1 
2.3 
1.0 
2.8 
2.7 
2.1 
2.1 
1.9 
1.7 
1.8 
2.2 
2.6 
2.6 
4.2 
". 
1994 - 1998 Data did not have number of fish cauqht onlv total weight was available 
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Table 4. Average weight of fish (kg) in commercial catches on Lake Mulehe 1963-1998 
Year Tilapia Common carp C gariepinus 
1963 0.23 - -
1964 0.22 2.1 -
1965 0.25 4.2 -
1966 0.29 4.6 -
1967 0.28 6.0 -
1968 - - -
1969 - - -
1970 0.28 - -
1971 027 - -
1972 0.23 - -
1973 0.24 4.3 -
1974 0.28 69 3.4 
1975 0.24 8.7 2.0 
1976 0.27 8.3 1.9 
1977 0.34 10.6 H3 
1978 0.38 9.8 2.4 
1979 0.31 9.6 2.1 
1980 
1981 
0.32 
0.28 
12.0
. 
-
2.0 
1.0 
1982 0.32 10.0 2.5 
1983 0.52 - -
1984 OA8 12.0 2.5 
1985 0.57 11.7 1.8 
1986 OA8 8.3 1.6 
1987 OA9 7.9 1.8 
1988 OAO - 2.5 
1989 to 1998 No data for number of fish 
Table 5. Fishing effort and fishing methods on lakes Mutanda and Mulehe - 1998/9 
Lakes 
Mutanda Mulehe 
No. of fish landings 4 1 
Dugout canoes (fishing) 51 12 
Dugout canoes (transport) 0 30 
Av nets/canoe 2-3 2-3 
Common gill net mesh sizes mm (passive fishing) 63.5-101.6 63.5-101.6 
Hooks (angling) Size 8 Size 8 
Local traps Present Presetlt 
."
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Table 6. Fish species composition, abundance and distribution (by weight (g)) from experimental 
gillnet mesh size nets of 254- 127.0mm on Lake Mutanda during 1998/99. The figures in brackets 
indicate percentage contribution by weight (g) of individual fish species to. the total weight of fish 
caught in each mesh size of gill net. ..• '­
Taxa Mesh size (inches) 
1 1.5 2 2.5 3 3.5 4 4.5 5 TOTAL 
Clarias carsoni 20 60 80 
(1.6) (10.6) (0.5) 
Barbus sp 110 110 
(90) (07) 
O. leucostictus 65 90 155 
(5.3) (5.3) (09) 
o niloticus 245 815 850 3940 1200 880 7930 
(143) (45.4) (385) (71.4) (100) (100) (47.9) 
C gariepinus 1190 1475 980 1360 1580 6585 
(696) (100) (546) (615) (286) (397) 
Haplochromines 1022 507 185 1714 
(840) (84.4) (10.8) (103) 
TOTAL 1217 567 1710 1475 1725 2210 5520 1200 880 16574 
(100) (100) (1000 (100) (100) (100) (100) (100) (100) (100) 
Table 7. Fish species composition, abundance and distribution (by weight (g)) from experimental 
gillnet mesh size nets of (254 - 127.0 mm) on Lake Mulehe during 1998/99. The figures in brackets 
indicate percentage contribution by weight (g) of individual fish species to the total weight of fish 
caught in each mesh size of gillnet. 
Taxa Mesh size (inches) TOTAL 
1 15 2 2.5 3 3.5 4 4.5 5 
Clarias carsoni 
Barbus sp 
o leucostictus 
o nilolicus 15 525 2195 3385 3025 3130 535 12810 
(2.2) (100) (100) (100) (40.'9) (100) (100) (56.5) 
C gariepinus 4375 3100 7475 
(591 ) (100) (330) 
Haplochromines 1690 679 2369 
(100) (978) (105) 
TOTAL 1690 694 525 2195 3385 7400 3130 535 3100 22654 
(100) (100) (100) (100) (100) (100) (100) (100) (100) (100) 
Table 8 Relative abundance (mean catch rates- g/net/night-day) by species in the shoreline compared to 
offshore (10 metres and above) for experimental gill net catches of 1"-5" (25.4-127.0mm) during 1998/99 on lakes 
Mutanda and Mulehe. 
Lakes 
Taxa Mutanda Mulehe 
Shoreline Offshore Shoreline Offshore 
C. carsoni - 0.5 24 -
Barbus spp 0.8 0.2 - ­
O. leucostictus 0.2 0.9 - ­
T zillii - - - -
'. 
Common carp - - - ­
o niloticus 10.1 31.8 9.9 514 
C. gariepinus 9.6 228 43.5 18.2 
Haplochromines 7.3 46 64 7.9 
Total (g) 28.0 60.8 62.2 77.7 
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Table 9. Species catch rates per net per night -day of fish and average weight (g) per net per night - day in experimental gill net mesh sizes of 254­
1270 mm set along the shoreline and offshore (210m) on Lake Mutanda. Upper figures = average number of fish and figures in brackets = average weight in 
(9)· 
Taxa Shoreline Offshore 
1 15 2 2.5 3 3.5 4 45 5 1 1.5 2 25 3 35 4 45 5 
C carsoni 0.1 
(14) 
Barbus spp 08 0.3 
(70) (30) 
O. leucostictus 0.1 01 o1 
(20) (32) (53) 
O. niloticus 0.1 0.1 02 0.2 0.1 0.5 0.1 0.1 
(37.5) (50.0) (144) (479) (50.0) (1568) (576) (500) 
C gariepinus 0.6 0.1 04 o1 0.1 0.2 o1 02 0.1 
(795) (20.0) (625) (62.0) (232) (75.0) (20.9) (80.0) (92.9) 
Haplochromines 36 15 03 3.5 11 02 
(37.8) (19.5) (11.5) (39.9) (55.3) (4.1 ) 
Table 10 Species catch rate per net per night - day of fish and average weight (g) per net per night - day in experimental gill net mesh sizes of 254 ­
127.0 mm set along the shoreline and offshore (210m) on Lake Mulehe. Upper figures = average number of fish and figures in brackets = average weight in 
(g). 
Taxa Shoreline Offshore 
1 15 2 2.5 3 3.5 4 45 5 1 1.5 2 2.5 3 35 4 4.5 5 
C carsoni 
Barbus spp 
O. leucostictus 
O. niloticus 0.2 0.3 0.3 03 004 01 06 06 02 0.3 0.04' 0.04 
(183) (317) (488) (696) (06) (52) (773) (127.5) (62.5) (130.5) . (22i) . (1292) 
C gariepinus 01 0.04 
(646) (344) 
Haplochromines "4.1 0.8 6.2 0.9 004 0.04 0.04 
(44.3) (14.1 ) (508) (19.6) (08) (08) (104) 
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Fig. 2. Percentage contribution of different fish species by fresh weight from 
experimental gill net catches of 25.4 - 127.0 mm mesh size on lakes Mulehe" and 
Mutanda period 1998/99. 
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Fig. 3. Length frequency distribution of Nile tilapia (Oreochromis niloticus) on Lake 
Mulehe 1998/99 using 2 cm groups. Arrow means size at first maturity. 
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Fig. 3. Length frequency distribution of Nkejje (Astatotilapia alluaudl) caught by 
experimental gill nets of 25.4 - 127.0 mm mesh size on Lake Mutanda 1998/99. 
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